DIFFRACTION OF LIGHT
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glass plate several millimetres thick be placed in front of one of the slits; then at very small angles of diffraction rays come to interference which have a difference of path of several thousand wave lengths. This is the fundamental idea in Michelson's echelon spectroscope, m plates of thickness $ are arranged in steps as in Fig. 73. Let the width of the
FIG. 73.
steps be a, and let the light fall from above perpendicularly upon the plates. The difference in path between the two parallel rays A A' and CC', which make an angle 0 with the incident light, is, if CD is _L A A' and if n denote the index of refraction of the glass plates,
if BC — AD = nd — 6 cos 0 -f- a sin <p,
since AD = DE — AE and DE = $ cos 0, AE = a sin <p. If this difference of path is an exact multiple of a wave length, i.e. if
/j-A. = n$ — 8 cos 0 -j- a sin 0,   .     .     .    (89)
then a maximum effect must take place in the direction 0, since all the rays emerging from AB are reinforced by the parallel rays emerging from CF. Hence equation (89) gives the directions 0 of the diffraction maxima.
The change d<t> in the position of the diffraction maxima the resolving power may be increased by using a spectrum of high order. With the gratings thus far considered it is not practicable to use an order of spectrum higher than the third, on account of the lack of intensity of the light in the higher orders. But even when the angle of diffraction is very small, if the light be made to pass through different thicknesses of glass, a large difference of phase may be introduced between the interfering rays, i.e. the same effect may be obtained as with an ordinary grating if the spectra of higher orders could be used. Consider, for instance, two parallel slits, and let a
